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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a low-cost optical connector which is small 
in the number of camponents, simple, and easy to assemble and makes operation 
for connecting optical fibers to each other and switching connections, etc., 
easy. 

SOLUTION: This optical connector 20 is equipped with an internal housing 23 
which is stored in an external housing 21 through an insertion opening 22 
formed in the external housing 21 so that it can be put in and out of the 
external housing 21 and an energizing means 33> hich gives an abutting force by 
applying the energizing force to a couple of mechanically transferrable(MT) 
type ferrules 35 and 35. Thus, the cost is lowered, the connection and 
switching operability of a ferrule 35 are improved, and the mounting density is 
increased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical connecter which has housing which is 
applied to an optical connecter, especially enables the protection receipt of the ejection of a ferrule. 
[0002] 

[Description of the Prior Art] As an optical connecter connected possible [ a change of optical fibers ], it 
is JISC, for example. The so-called MT form optical connecter (Mechanically Transferable) which is 
enacted by the 5981st grade is offered. Drawing 4 shows an example of MT form optical connecter. For 
a ferrule (optical connector plug) and 3, as for a guide pin and 5, a boot and 4 are [ the sign 1 in 
drawing / an optical fiber (tape core wire) and 2 / a guide pin hole and 6 ] clamp springs. This MT form 
optical connecter has structure which carried out insertion immobilization in the optical fiber insertion 
hole 9 formed in the ferrule 2 made of resin which fabricated two or more nakedness fibers 7 exposed at 
the tip of an optical fiber 1 using precision metal mold. Opening of the optical fiber insertion hole 9 is 
carried out to the junction end face 8 compared with other ferrules 2, and said nakedness fiber 7 is 
positioned by the precision flat-tapped with this junction end face 8. The guide pin hole 5 has very 
precise relative position and parallelism to the optical fiber insertion hole 9, it is inserting it between the 
guide pin hole 5 of both the junction end face 8 that the ferrule 2 of a pair made counter, and 5, as it 
builds over the metal guide pin 4 which has a precise cylinder side face, and nakedness fiber 7 comrades 
exposed to the junction end face 8 of both the ferrules 2 are positioned by the precision. And if the 
clamp spring 6 is inserted in between the back end sides 10 of both the ferrules 2 after making junction 
end-face 8 comrades of both the ferrules 2 contact, the pressure-welding condition between the junction 
end faces 8 will be maintained according to the spring force of this clamp spring 6, and connection loss 
of a request between the compared nakedness fibers 7 will be secured to stability. 
[0003] By the way, since said MT form optical connecter needed the fixture of dedication for attachment 
and detachment of the clamp spring 6, the dissatisfaction is in workability and development of the 
optical connecter which can work connection, a connection change, etc. simple was called for. 
Moreover, in order to prevent that a ferrule 2 becomes unreserved, safeguards, such as a cap, needed to 
be prepared and there was dissatisfaction that treatment was troublesome. 

[0004] In view of said problem, the so-called MPO connector (optical connecter of the structure which 
contained inside housing the optical connecter ferrule enacted by JIS C 5981 grade) is offered in recent 
years. Drawing 5 and drawing 6 show said MPO connector 1 1 . In drawing 6 , this MPO connector 1 1 
carries out interior support of the pink lamp 12 which clamps the guide pin 4 which made the back end 
section ( drawing 6 right-hand side) of the ferrule 2 of MT form optical connecter, and this ferrule 2 
project at the tubed housing 13, carries out interior support of the back end section of this housing 13 at 
the tubed coupling 14, and has the composition of having compared in coupling 14 and having held the 
spring 15 for force generating. If it is in the tip location of the MPO connector 11, without housing 13 
following to a ferrule 2 when it is ahead energized with the spring 16 for housing with which the ferrule 
2 is movable in a direction in the inside of housing 13 with housing approximately ( drawing 6 right and 
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left), and housing 13 was installed separately and a ferrule 2 is stuffed into the method of the back of the 
MPO connector 1 1, the ferrule 2 whole will enter into the housing 13 inside, and it will be protected. 
Housing 13 is that engagement projection 13a which protruded on the side face engages with housing by 
the side of the receptacle of optical connecter adapter 17 grade possible [ engaging and releasing ], and 
maintains the plug condition of the MPO connector 1 1 inserted in housing by the side of this receptacle. 
[0005] According to said MPO connector 11, connection, a connection change, etc. of optical fiber 1 
comrades can be performed simple only by carrying out insert and remove to housing by the side of a 
receptacle. Moreover, since it has structure which carries out hold protection of the ferrule 2 into 
housing 13, there is no need of providing the safeguard of a ferrule 2 separately. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, since the above MPO connectors 1 1 had many 
components mark and its configuration was complicated, they required time and effort for the assembly, 
and they had the dissatisfaction that cost was also high. Moreover, since it became quite large-sized 
compared with MT form optical connecter shown in drawing 4 , it is unsuitable for mounting in high 
density at equipment, and the limitation was in improvement in packaging density. Moreover, since an 
adapter 17 became deep when the adapter 17 of dedication is mounted in equipment, there was 
dissatisfaction that cleaning of the junction end face 8 of a ferrule 2 took time and effort. Moreover, by 
housing 13 or the optical connecter adapter 17, by the ejection of the incorporated ferrule 2, and re- 
receipt, since there were many activity man days, by the activity of exchange of a ferrule 2 etc., there 
was dissatisfaction to which working hours become long. For this reason, it did not result in 
fundamental solution of the trouble which said MT form optical connecter has in this MPO connector 
11. 

[0007] This invention was made in view of the above-mentioned technical problem, its configuration is 
simple few, it is easy an assembly, and components mark aim it at offering the optical connecter of the 
low cost which can moreover work connection, a connection change, etc. of optical fibers simple. 
[0008] 

[Means for Solving the Problem] Internal housing of the shape of a tray which contains the ferrule 
compares an optical fiber with tubed external housing in order that this invention may solve said 
technical problem, and make termination of the connection of possible inside, and is contained by said 
external housing possible [ insert and remove ], An energization means to compare among the ferrules 
contained in internal housing in the state of comparison connection, and to give the force is provided. 
Opening of the insert-and-remove opening for carrying out the insert and remove of the internal housing 
to external housing is carried out to the direction end section of a medial-axis line of external housing. 
Opening of the optical fiber insertion opening for inserting in an optical fiber within and without 
external housing is carried out to the direction other end of a medial-axis line of external housing. 
Migration to the method of insert-and-remove disclosure of this internal housing is regulated by 
engaging and releasing internal housing. Free passage opening which formed a stopper means to grant a 
permission in the internal housing receipt field or insert-and-remove opening in external housing, and 
optical fiber insertion opening was made to face, and carried out opening to internal housing is minded. 
The optical connecter characterized by energizing the energization means which took reaction force in 
external housing in the direction of insert-and-remove opening in contact with the ferrule in this internal 
housing was made into the solution means of said technical problem. As for external housing and 
internal housing, it is desirable that they are the components by which integrity shaping was carried out 
with resin etc., respectively. Components mark decrease by this and low-cost-izing and improvement in 
manufacture efficiency are attained. Internal housing needs to make the pair of the ferrule of a 
connection condition the configuration contained more than a pair. External housing needs to have the 
internal housing receipt field which can contain internal housing which contained the ferrule, and 
adoption of various configurations, such as the shape of an rectangular pipe, is possible for it. For 
example, JIS C As for external housing which contains the so-called MT form optical connecter 
(Mechanically Transferable) enacted by the 5981st grade, it is desirable to make it the shape of an 
rectangular pipe. Moreover, if external housing and an internal housing configuration are changed 
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suitably, it will be JIS, for example. C Various ferrules, such as the so-called ferrule of SC form optical 
connecter enacted by the 5973rd grade, can be contained, a stopper — a means ~ ****** — the interior — 
housing -- receipt -- a field - or — insert and remove -- opening -- having formed - elasticity - a pawl - 
a protrusion ~ a dimension -- being small — small - a projection - the interior — housing -- receipt -- a 
field -- inside frequent appearance - free -- having prepared -- moving part ~ material - the exterior - 
- housing ~ a hoop direction - a dimension -- expanding and contracting -- making — the interior 
housing -- receipt a field -- inside — the interior - housing - a clamp a clamp -- discharge -- 
carrying out — structure -- the interior - housing -- having formed - a projected part — or -- a crevice - 
engaging and releasing — possible — be engaged — a crevice — or — a projected part — etc. etc. — various 
kinds - a configuration — adoption — being possible . Since each these stopper means is external 
housing made of resin, and really acquired by shaping, components mark do not inc rease^ As an 
energization means, adoption of the high material of the elasticity of rubber besidej ^prings ) such as a 
coil spring and a flat spring, etc. is possible. — — - 

[0009] The configuration which optical fiber insertion opening and insertion opening were made to open 
for free passage the slit which can pass the optical fiber pulled out from the ferrule along with the 
medial-axis line of this external housing, carried out opening, and enabled migration of said optical fiber 
to external housing inside and outside is also employable as the bottom plate of this external housing 
with which internal housing contained in external housing as indicated to claim 2 by this invention is 
laid, and the peripheral wall which counters. The configuration of a slit which can pass an optical fiber 
anywhere is desirable covering an overall length. Thereby, an optical fiber can be freely moved to the 
inside and outside of external housing, and receipt of the ferrule to external housing inside and outside 
and the workability of ejection improve. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of the optical connecter of this invention is 
explained with reference to drawing 3 from drawing 1 below. The sign 20 in drawing 1 is equipped with 
an energization means 33 (coil spring) make the energization force act on the ferrules 35 and 35 (MT 
form optical connecter ferrule) of the pair which was an optical connecter, compared, connected with the 
external rectangular pipe-like housing 21 and the internal housing 23 contained possible [ receipts and 
payments from the inside and outside of external housing 21 ] with the insert-and-remove opening 22 
which carried out opening to this external housing 21, and was contained in the internal housing 23, 
compares, and give the force. In addition, the ferrule 35 has the same composition as the ferrule 2 shown 
in drawing 4 . 

[001 1] The external housing 21 consists of light weights, such as plastics, and easy resin of shaping, and 
the whole is really fabricated. Opening of said insert-and-remove opening 22 is carried out to the 
direction end section 24 of a medial-axis line of the external housing 21, and opening of the optical fiber 
insertion opening 27 for inserting in an optical fiber 26 within and without the external housing 21 is 
carried out to this insert-and-remove opening 22 and the direction other end 25 of a medial-axis line 
which counters. Furthermore, opening of the slit 29 penetrated along the direction of a medial-axis line 
of this external housing 21 is carried out to the peripheral wall 28 of the external housing 21. A slit 29 is 
open for free passage to the insert-and-remove opening 22 and the optical fiber insertion opening 27, 
and, moreover, has the aperture width which can pass an optical fiber 26 covering the overall length. 
The slit 29 and the peripheral wall 28 which counters form the flat bottom plate 30 in which the internal 
housing 23 contained in the external housing 21 is laid. The external housing 21 is arranged with the 
sense from which a bottom plate 30 serves as the bottom and a slit 29 serves as the bottom. In addition, 
although optical fibers 26 are four alignments or 8 alignment optical fiber tape core wire in the gestalt of 
this operation, adoption of the various optical fibers of multi-core or a single alignment is possible for 
them. Moreover, the aperture width of a slit 29 is adjusted according to the appearance of an optical 
fiber 26. 

[0012] The convex wall-like stop p er means 31 i s protruded on the insert-and-remove opening 22 from 
the bottom plate 30 side. This stopper means 31 engages with the internal housing 23 contained in the 
externarhousirig 217and~regulates migration to the method of the outside of the insert-and-remove 
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opening 22 of this internal housing 23. By the insert-and-remove opening 22, engagement for the 
stopper means 31 can be avoided by moving the internal housing 23 in the slit 29 direction, and, thereby, 
the insert and remove of the internal housing 23 to external housing 21 inside and outside become 
possible. In addition, if the stopper means 31 is a configuration which regulates that the internal housing 
23 contained to internal housing receipt field 21a in the external housing 21 moves to the method of the 
outside of the insert-and-remove opening 22, it will not be limited to a convex wall, adoption of various 
configurations is possible and the installation location is not limited to the insert-and-remove opening 
22, either. The optical fiber insertion opening 27 is the shape of a slit which is open for free passage 
with said slit 29, and reaches near the bottom plate 30. On both sides of the optical fiber insertion 
opening 27, the bearing pressure wall 32 for securing the reaction force of the energization means 33 is 
set up. 

[0013] As shown in drawing 2 , said energization means 33 is infixed between the ferrule 35 in the 
internal housing 23 contained in the external housing 21 through the free passage opening 34 which 
carried out opening to the internal housing 23, and the bearing pressure wall 32, and gives the 
energization force of insert-and-remove opening 22 direction to a ferrule 35. In addition, in drawing 1 
and drawing 2 , although the energization means 33 is inserted in the optical fiber 26 pulled out from the 
ferrule 35, it cannot be limited to this, for example, opposite arrangement of the pair can be carried out 
at the both sides of an optical fiber 26, and the configuration made to contact a ferrule 35 on both sides 
of a boot 36 which keep back an optical fiber 26 in a ferrule 35 can also be adopted. 
[0014] As shown in drawing 1 , the internal housing 23 is a****** length tray-like, and the whole is 
really fabricated from the easy resin of shaping of plastics etc. As shown in drawing 2 , the plane view 
configuration of the internal housing 23 is mostly in agreement with the ferrules 35 and 35 of a pair 
which compared and connected. As shown in drawing 1 R> 1, opening of the free passage opening 34 is 
carried out to the longitudinal direction end section of the internal housing 23, and opening of the optical 
fiber opening 37 in which an optical fiber 26 is inserted is carried out to the other end. The free passage 
opening 34 functions also as optical fiber opening. The internal housing 23 turns the free passage 
opening 34 to the bearing pressure wall 32 side, turns the optical fiber opening 37 to the method of the 
outside of the insert-and-remove opening 22, and is contained in the external housing 21. 
[0015] As shown in drawing 3 , in the internal housing 23, the ferrule receipt slots 38 and 39 which 
contain a ferrule 35 possible [ ejection ], respectively are formed. These ferrules receipt slots 38 and 39 
are continuing within the internal housing 23. One ferrule receipt slot 38 is a configuration which is 
mostly in agreement with a ferrule 35, and is open for free passage with the optical fiber opening 34. 
The ferrule receipt slot 39 on another side is a configuration which has the path clearance 40 which 
permits the attitude of a ferrule 35 to one ferrule receipt slot 38, and is open for free passage with the 
free passage opening 34. The knob 42 for carrying out the insert and remove of the internal housing 23 
within and without external housing 21 with the insert-and-remove opening 22 is protruded on the side- 
attachment- wall section 41 near the optical fiber opening 37. As shown in drawing 2 and drawing 3 , 
when this knob 42 contains the internal housing 23 in the external housing 21, it has a dimension which 
projects in a way outside the insert-and-remove opening 22. In addition, a knob 42 can also be 
considered as the configuration which does not project from the insert-and-remove opening 22, and the 
miniaturization of an optical connecter 20 is attained in this case. Moreover, as a configuration for 
carrying out insert-and-remove actuation of the internal housing 23 with the insert-and-remove opening 
22, it is also possible except knob 42 to adopt the crevice which engages with the fixture inserted from 
the outside of the insert-and-remove opening 22. 

[0016] According to this optical connecter 20, as shown in drawing 3 , it can assemble simple by 
containing the internal housing 23 in the external housing 21, and it can contain to stability, without 
exposing the ferrule 35 of the pair contained in the internal housing 23 in the state of comparison 
connection. Moreover, re-receipt of the ferrule 35 which only pulls out the internal housing 23 from the 
insert-and-remove opening 22, could take out the ferrule 35 simple, and was moreover taken out is also 
easy. In order to contain the ferrules 35 and 35 of the pair of a connection condition in an optical 
connecter 20, as shown in drawing 1 , ferrules 35 and 35 are contained in the internal housing 23 out of 
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the external housing 21, and from the insert-and-remove opening 22, the internal housing 23 is inserted 
into the external housing 21, and is contained. The optical fiber 26 pulled out from the ferrule 35 
contained into the ferrule receipt slot 39 by the side of the free passage opening 34 can be contained 
simple in the external housing 21 by passing a slit 29 also after comparison connection of a ferrule 35 
and 35 comrades out of the external housing 21. Thereby, this optical connecter 20 can be assembled at 
optical fiber 26 tip, and can contain the ferrule 35 of ending simple, and its assembly workability 
improves compared with the conventional MPO connector etc. The optical fiber 26 pulled out from the 
ferrule 35 contained into the ferrule receipt slot 38 by the side of the optical fiber opening 37 is inserted 
in the optical fiber opening 37 and the insert-and-remove opening 22. The insert-and-remove opening 22 
functions also as optical fiber insertion opening. In addition, the coil spring 33 is beforehand inserted in 
the optical fiber 26, and is contained in the external housing 21 in one with a ferrule 35 by the activity 
which inserts the internal housing 23 in the external housing 21. It is desirable to blockade a slit 29 after 
the assembly of an optical connecter 20 with covering which can be detached and attached freely, and to 
prevent invasion of dust etc. 

[0017] Since it acts in the state of the assembly shown in drawing 2 and drawing 3 as the ferrule 35 of 
the pair which the energization force of the energization means 33 contained in the internal housing 23, 
and comparison force between 35, the target connection loss is certainly securable between the optical 
fiber 26 connected by comparison of both the ferrules 35 and 26. In addition, the energization force of 
the energization means 33 is that the ferrule 35 which migration to the method of the outside of the 
insert-and-remove opening 22 of the internal housing 23 was regulated with the stopper means 31, and 
was contained into one ferrule receipt slot 38 is pressed by the side-attachment-wall section 41 which 
attends this ferrule receipt slot 38, and it acts as a ferrule 35 and comparison force between 35. 
Moreover, the stopper means 3 1 regulates migration to the method of the outside of the insert-and- 
remove opening 22 of the internal housing 23, unless engagement in the internal housing 23 is canceled, 
and it functions as a bearing pressure wall which pays the energization force of acting on the internal 
housing 23. 

[0018] In order to take out the ferrule 35 contained in the optical connecter 20, as a knob 42 is operated 
manually and the stopper means 3 1 is made to be overcome, the internal housing 23 is pulled out from 
internal housing receipt field 21a to the method of outside, and a ferrule 35 is taken out from the ferrule 
receipt slots 38 and 39 (actuation of the drawing 3 Nakaya mark). Under the present circumstances, 
since the internal housing 23 is extruded by the energization force of the energization means 33 by the 
method of the outside of the insert-and-remove opening 22 at the same time the internal housing 23 
overcomes the stopper means 31, the internal housing 23 can be easily pulled out from the insert-and- 
remove opening 22. Since migration becomes free by taking out an optical fiber 26 to the exterior of the 
external housing 21 through a slit 29, thereby, workability of the ferrule 35 taken out from the ferrule 
receipt slot 39 by the side of the free passage opening 34, such as a connection change with a transfer 
device and a move to another optical connecter, improves. 

[0019] As for this optical connecter 20, receipt of only the ferrule 35 of one side before connection can 
also carry out the protection receipt of this ferrule 35 at stability. That is, if the internal housing 23 
which contained the ferrule 35 only into the ferrule receipt slot 39 by the side of the free passage 
opening 34 is contained in the external housing 21, this ferrule 35 will be forced on the internal convex 
wall 43 projected in the internal housing 23 by the energization force of the energization means 33, and 
will be held in an orientation. Since the energization force of the energization means 33 is transmitted to 
the internal housing 23 from the internal convex wall 43 at this time, it is contained by stability, without 
the internal housing's 23 also being pushed against the stopper means 3 1 by the energization force, and 
moving within internal housing receipt field 21a according to it. Therefore, even if vibration is added to 
an optical connecter 20, said ferrule 35 is contained by stability in the orientation in the external housing 
21, and does not have a fear of getting damaged by contact in the inside-and-outside housing 21 and 23 
etc. in the optical connecter 20 interior. On the other hand, if the internal housing 23 which contained 
the ferrule 35 into the ferrule receipt slot 38 by the side of the optical fiber opening 37 is contained in 
the external housing 21, ferrule receipt slot 38 the very thing can regulate migration of a ferrule 35, and 
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can contain a ferrule 35 to stability. If the dummy components formed in the ferrule receipt slot 39 by 
the side of the free passage opening 34 at the configuration equivalent to a ferrule 35 are inserted at this 
time, since migration of the internal housing 23 within the external housing 21 is controllable using the 
energization force of the energization means 33, the same effectiveness as the case where a ferrule 35 is 
contained only into the ferrule receipt slot 39 by the side of the free passage opening 34 is acquired. 
[0020] Said optical connecter 20 is assembled, is easy to decompose and can work connection, a 
connection change, etc. of optical fiber 26 comrades simple while being able to carry out [ low cost ]- 
izing of the components mark few, since it is the configuration which maintains and contains the 
comparison connection condition of ferrules 35 and 35 with the external housing 21, the internal 
housing 23, and three components of the energization means 33. That an assembly and decomposition 
are easy improves workability, such as cleaning of a ferrule 35. Moreover, a miniaturization is easy, and 
since two or more external housing 21 is [ that there is no clearance in all directions ] connectable if 
peripheral-wall 28 comrades are moreover made to contact, packaging density can be improved sharply. 
Moreover, if an optical connecter 20 is mounted in the equipment which has the extra length sections, 
such as an extra length case, it can improve workability, such as connection of optical fiber 26 comrades 
of equipment inside and outside, and a connection change. In this case, external housing 21 is mounted 
in equipment, using an equipment outside and optical fiber insertion opening 27 as the equipment inside 
for the insert-and-remove opening 22. 

[0021] In addition, the configuration of the external housing 21 or the internal housing 23 etc. is not 
limited to the gestalt of this operation, and it does not have that various configurations can be adopted 
also until it says. 
[0022] 

[Effect of the Invention] As explained above, according to the optical connecter according to claim 1, 
tubed external housing, Internal housing of the shape of a tray which contains the ferrule compares an 
optical fiber and make termination of the connection of possible inside, and is contained by said external 
housing possible [ insert and remove ], Free passage opening which possessed an energization means to 
have compared among the ferrules contained in internal housing in the state of comparison connection, 
and to give the force, and optical fiber insertion opening of external housing was made to face, and 
carried out opening to internal housing is minded. The following outstanding effectiveness is done so by 
having arranged the energization means which took reaction force in external housing in the free 
passage condition within and without [ this ] internal housing, and having considered the ferrule in 
internal housing as the configuration energized in said optical fiber insertion opening and the direction 
of insert-and-remove opening which counters. 

(1) It can form very small, and can mount in a need part easily suitably, and versatility is high. 
Moreover, when an a large number set is carried out, compared with the optical connecter of elegance, 
packaging density can be improved conventionally. 

(2) Only by taking internal housing in and out to external housing, a ferrule can be contained and taken 
out, and can be made simple, workability, such as connection of optical fibers in which termination was 
carried out by the ferrule, and a connection change, improves, and working hours are shortened. 

(3) A ferrule can be contained as it is, without installing the components for immobilization separately. 

(4) Since there are few components mark and structure is simple, it is advantageous to manufacture and 
can low-cost-ize. 

[0023] The following outstanding effectiveness is done so by according to the optical connecter 
according to claim 2, having made optical fiber insertion opening and insertion opening open for free 
passage the slit which can pass the optical fiber pulled out from the ferrule along with the medial-axis 
line of this external housing to the bottom plate of this external housing with which internal housing 
contained in external housing is laid, and the peripheral wall which counters, having carried out opening 
to it, and having enabled migration of said optical fiber to external housing inside and outside. 

(5) An optical connecter can be assembled at a tip, optical fiber insertion opening and insert-and-remove 
opening can be made to open the optical fiber of ending for free passage by passing a slit, and the 
workability of the assembly of an optical connecter improves. 
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(6) Since migration of this ferrule becomes free by taking out a ferrule from the inside of an optical 
connecter, passing a slit and taking out the optical fiber concerning this ferrule further, activities, such as 
connection of the ferrules in the outside of external housing, a connection change, and a move of the 
ferrule to other optical connecters, become easy. 



[Translation done.] 
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4) fcBBPU »^^>^WH:|7r^^^f 
m-hl$h<rm7r4ivmn (2 7) fcJW&A^y 

^a>t>6iNt#Mim (25) trap u 
■fi*4flm&m. m-thxh ( 3 1 > 

^N^^y^rt^rt^N^i/y^iRittM^ < 2 1 a ) * 

HQ (34) £tfLTs »^yy/CSMb 
fctf»¥K*Rl'J*A'7 y>7l*]?) 7 x ;l— ;WCS» L 

(20) . 

y7#lKg3ftM^^^>7V)&1S ( 3 0 ) fctt 
Itrti^JUt (2 8) fc, 7x^-;W*^?|§tb§fL7t 
3t7r >f AjWffia^rig=5rXU 7h (29) £USMRJ\*r 
i?y?n*'MMlzmr>x%.y r A 1 W iiP t fir» P fc 
fcSBIS-irciaPU 7hS^7^>7WK<9ii5fe367 

r -r Kvmti&wz. us; t mmt -t&mm 1 e 

$0363*7 7. 
[00 0 1] 

[JWB^K'titMWWf] **Wi. 363*77K$ 
[00 02] 

[fi6*<0ja« ] 367 r -f A*Fi±*fl»^«6(c«»W** 
n^^tUfi, J I SC 5 981»fcW 

J&&*lSJ:5$\ lvb^*MT«^3*7*(Mechanica 
llyTransferable)#*!«$ilT^!). 04ti, MT7g36 
•a*7 9cr)-mZ7Ft. m$*WlrU*%.yT4rt (f— 
r^H) , 2(i7x;P-;U (363*777-77) , 3tt 
7*-y, 4»±#>f h'fy, 5iij5f>f Keyft, 6Ji77 

y7-X7°'Jy7'T'S)S <> £tf>MTJgjfc3*7*{i. 367 
T-fM'l O3W^aj$tffcfc»*<0f*7 T >f A* 7 * , 
ffl l LfcffllH! 7 x )V-)V 2 L 
£367 TAWXK9lZ&\WfeL1&miZ%'>X^ 

mm 8t m-izttmzQfflktb ztix^i. ^ney 
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ft 5 Ji36 7 r >f > m« 9 £*tt £ ffl*f fiSfc J: iPPfif 

*H Hh-y4Sr-^7x;U-;U2^|6]$*^^ 
ffiffl8<7)*M K£yft5. 5^^(M-r=t3ttTff 

S7r4A7R±j^»cffiM8W>§*U. *l/C. W 
7x^-/1/ 2 0&£$ffi8|5]±£l&£itt:f£, M7x 

2 <of&a$ffi l 0 miz 7 5 y 7-7. 7* 'J y 7" 6 
tft , l£7 7 yrxrv y76(7)'<*juz£ oti^a 
10 ffi8IBOff«MftlBbWKt«rS*i, m^h^^titiUyr 

[0 003] fc£*>T\ «HEMT»3K3*7^»i. 9 7 

yyxrv yyefnmmz&mnfe^'ggtthtz 

ffifcff 3 £ ifiX'% h 363 * 7 7 <0BB«3&«*«> £>ftT v * 
fc. ifc. 7x^-^2*%#ajUc=5rSitS-R6±-r 

20 [0004] 1IHERWI . jfi^Tti . V ^ h M 
P O 3*7 7 (J IS C 59 8H?(w$lj)t$it656 
3*777 x^-^SrA^^'y^rtgPtcHXtt LfcflBI?) 
363*77) *«$nrv^. @5l3j;^li6{if)ia 
MP 03*77 1 l*3jrf. H6tCfcV^T« Cl^MPO 
3*771 Hi. MT^363*77^7x;W-;U2i3j; 
^7x;P-;U2coa*gSI5 (06*118) KftaiStffttf 

•^x'yT'i 3Ki^ea*L. i^A^x'y^i 3^m 
^«^>y7'uy7 , i4tcrt^^L. /t '/rvyy 
30 i4mzmz&irtJi%&M0)A7vyri 5zwmi 
tzmmzK^x^h. 7 x.]v-)V2\i.>\*7 ; yy?\ 3n 
mm(metE^)-ijHzm^mx$> r ). >^jyy 

1 3(iSiMiSS§n^Wxy7ffl77''jy7l 6(cJ: 
iXmtHZtt&ZtlXti*). 7x/P-;l^2*<MP03* 
77 1 l^)**fc:ffLa4<tfclRKA^i;y7*l 3 #7 
3.)V-)V 2 fcfl!IW-rfc:M P 0 3 *7 7 1 1 ^ftffi&E 
>\*7i?yy 1 3 |*|ffl£7x/P-^2£ft#A 
0SW,-C«B$ii*. WJyfl 3(ifflliBlc^i£Lfc 
fl^^ge 1 3 a #363 *7 777"7-7 1 7**>»tfflltf> 
40 A^i;yj?-i:«n]-tgtf^-fl.-i:T\ IOBMIWn 
•7 ^'yT'Kg t^/iM P03*7711<OM LE^tt 

[0005] fiieM P 03*7 7 1 1 1 i*tHf, SJtfflS 
W^i/yyiznLXftfcthtzWX. 367T^fA*l p 

tz. 7*)i-)V2*>\wyyi 3mzw.®&mi-im 

[0006] 

50 [«HBA«»*LJ:ai:-r6iHi] bZbX\ ffi&ftlo 



3 

*m p o a * i ui. iss^xafi^ < mmmm.' 

ft h tuM&k&X Iz^ffltffrfr 0. 3 7. h i Kv^ i: V ^ 
H4fcjj*-fMT»3fc3*?*K: 

ib«.xfr%*)*miz%&<?)x\ $mtzmmmz$m-t?> 
fc, tmmrrr^ 1 7*sat:s@SLfc*^, 7*7*7- 

* l 7 #8K S fcft , 7 x 2 om<& ffi® 8 (7)jf 
>?\ 3^3*777777 1 7T'ti; ffl#&X,ftf7 

ft. «iir7 x^-;i'2«aaw«of«i-«ifa»ia* f 

[0007] «a<OllBifcUi» , C'SrS*iJfet 

ft-c\ m&mtf'j>-% < m&mm-mfriLX m%x 

ft 0 . U*»fc#7 r >f ^H±ftSS0R»«««»^ftfHI 

■f*.Ii:*B»i: 
[0008] 

[iHiSr»«f *fcftft¥S] *SHfli, ffrefUISrll 
**4fcft. WR^JW^y^k. »r^A^ 
&^fc*JS«sri6fc:iRflH-& 7 x^-^flillKJRtfiL 

7WeiKSftL*:7 x;P-/kfl±iaUc»*-&fc**tft-9- 
y^Zftikfitefrofflkn t s Jvy<&\?*M 
-f A* Jfstf-fcfctfxaafc? r MP Sffflpv? ^> 

bw* i t izx y) mw^ isvrmmm^m 

m^^y^wmm^itmcuizm^. »r 
a mmu^t^x nw^'yvy^u itzmmn 

ftw^ityfftwx^Mz^mixfflknijmz 

It:. n&^isyf&wnw^Vyrit. 
*tL*tmwwz i o ~tk\nmztitzm&x'h zzt 

ffl* U\ ZixizX 0SI5p D n *Jc*^LT<K37 Mt 

*?m&mm<oft_tmmiz%&. m^yy^am 

timm*). ftmm<r>&w&ttnw&tf*imx'h 
h. mm j isc 59 8 imzm%zti&^h«t> 

hWXT&yta*? 7 (Mechanically Transferable) £ 
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SaS-WUf , J I S C 597 3^lC$iJ£$ 

ii^u*)»9>SSC^3t3^7^07x;P-;^o#a7 

x/l—Zl^limt S.I I. . 7. h yrt&Hb IX 

a, ftwwjyrmms&hi ^nmnmmiti 
mm^ztai^mzm-ftz^mm. 
towjvrkmvr. tyyrmmmik. m 
io -riim* tMm&m . 4Hiflijs^)»ffl3&«rffif » * . 

^ii^7 h v^ffliv^fcfflllRftnail^^^^ 

[0009] *mx'&. mm 2 tieaufci 3 fc. 
ft&^i/yywzmhLtznw^i?yybmwzti 
^m\-w^ : Jyy^>m.tn^tmwimz, 73.1v 
->v^t>^^titz%7r^^immm^) >y h 
20 £i^h^N'7x>'7'^4"Df*^«o-c^7 r >r tmm. 
utwrntizmMZ^xmnt. iwvwyrm 

Tft*. X'J-yMl ->T. t'dT'^3t7r 

>f A'coii®*«T«gtft Jit^t U*. diitCct 0 , 
W> r >x'y7WK3t7 r -f B AfcaMW* - 1 

OHJLftffiltt^rtlii-*. 
[00 10] 

o{i^3^7 7T'fto. nm^co^w^ ; yy^2 1 

i , SWN^^yT-2 1 (=^P LfcffftP 2 2(CT?h 

W\wy72 1 rt^tajLAii^iriEciDEtts^srta 

2 3{ClD8ttb/S-*tft7x;^-;l/3 5. 3 5 (MTJgjfc 
tTV^S, ^rt>» 7x^-;l^3 5{i. 04C^U:7x 

40 [0011] ^>7" 2 1 {i757f- -y 

X^h. W^^V7*21^C^*Ifil-ffigP24 
WiH5tef$ftP2 2S:igPU, KJf»P2 2i:»|*rf4 

4»'MftMttri*iflfiJssffli 2 5izimw^ i yy?2 i<?>m 

[z%7 r A a' 2 6 I* *fcftft#7 r 4 m*#J1P 2 

->TJBtt*^U-y h2 9SrraPLT^S. X»Jyh2 
9{i; ^P2 2t3t7r-f/N'»fflP2 7i:tC3l3lL, 
50 l/H,. *ft^*fc:*>fc'o"C3e7T^/N*2 63Wia^riB 
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2 8(4. lrttURttLfeW^^ 
^2 3j5«»IES<l4¥ffl J 5:fi«3 0Sr»«UTV^. ft 
SUA? ^772 1 (4. Jg«3 0 **Tfflk 7 'J -y b 2 9 # 

t-7>(MX*$> & 6 v ^d*t»<o*K3t7 r -< 

AV)$gJB#i>rt&T**>S. *?ts X'j7b2 9wBH06li 
#7 r 4 A2 6^fl»fc£*>-lKH8<**i4 . 
[0012] #&□ 2 2 fcHiSSSttOX h vJVf& 3 1 
^j£«t3 0ffl!l*»io^LTl^. ZCDXhv^mi 

it. w&wvyi mzwhLtc.p\m>^ t Jvy2 
3bto-&Lxwm>wyr2 3mtkn2 2*wsr^ 

7^772 3 >; h 2 9*r&]tc^»§-t*-i) i k t-t. 

h *>t#«3 1 k Oflte-fcBjB"*-* £ k #T'# . ZMz 

x r )ftffi^ i y : J>72 1 rt^^5rta^N»>^y/2 3<r> 
msmm&h . 7 1> 1 
: Jy? 2 n*w>rt*A* isyrwmm 2 1 aizwmi 
nmsw W7 2 3 imam 2 2 wn\zmsth z t 
mm-fmtfzx'htLtfm.izmmzti-i', mmm 
mmtftimxfo 0 , tco&wm.i>wikn 2 2 tuss 

ti^\ ±7 7 A >mmx 2 7 lifflKx U >y h 2 9 k3 

4. 3t7r-fA#ilP2 7cOMWc(4. f«H"-»3 3tf) 
%J) £ 3 2 *£R L-O > * . 
[ 0 0 1 3 ] H 2 fc*-* i p (C. WiEtf»#K 3 3 {4. 
1*1^7^772 3fcHPUfciBaP3 4£rtLT*MI" 
1 rtCJDWLfcrt^V75'*S'7*2 3|*)C7)7 
x/t~^3 5kSJEfi3 2k<0iafc^l«S#l'C, 7x/U 
-^3 5K#ftP2 2*l»I<0#»*S:ft4-'f-S. $r*$» 
Ell*iJ:tfH2fc*$vvC, tt§H^£ 3 3(47x^-^3 
5 frfc 3 I # {ij § ft fc# 7 r 4 A 2 6 icttX L T V ^ tf. 

ztuzm&zivf* mm. %7r4rt26wm£- 
mnmmix . 7x^-/>3 5 ci> wc3t7 r 4 a 

2 6 £ 5 1 £ Stf> 4 7- 7 3 6 <0 jSpJT'7 i/^3 5t 
[00 14] milZTFtiottZ. n%>^*} t sV72 3(4 

fcffillirt^fl^-ftJ&E'Sfia . H2 teSrf J: 3 

m^^y^2 3(Dw-mmmm^ mt&bn&mi 

fc-*t*)7x/l'-/>3 5, 3 5k(Jtr— RLT^S. H 
1 fcjjrt i ^ 1*1^7^772 3«^*|6l-SB» 
(=(43ijlP3 4£|fBPU «g|5a43t7r-f/N'2 6# 
ffaSfL«*7r>fAP3 7*IBPL'CV^. j£»P3 
4tt#7 r 4^13 k L/C fcWffrfS. ftWWVyfl 
3(4, jSfflP3 4^ES3 2M(^(t. 3K7r-fAp 

3 7^JfftP2 2^t[6j(tT. 11*] 

[00 15] H3(^-r4:3(=, l*]^^7>-V7*2 3|*] 
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fctt, -Wl* ti7x)l->\s3 5 1 IK oa5L TOtaDWr* 

iy^)i->mmn3 8. 3 9&mtx»&. ztit> 

7x;l/-/PJK3fr$3 8. 3 9(4. nW^JVy^2 3|*J 
■eSiaLTV^. -^7x;P-;HR^S3 8f47x/P 
-)V 3 5 k (S(£-itt6 ff£rc-& 0 , 3fe7 r A )<U 3 4 

kasitrv^. mj<ny^)v-)vmm3 9\i-u^ 

7 x ;P-;HR*WI 3 8 iZftt h?x.)V-)V3 

m-r&7V7jyx4ott?zffi£X'$>'o. skip 

3 4katjILTV 1 >!, 0 3t7r>f^P3 7<i0jfi»Wffll2S 
10 4 1 1(4. JffeP 2 2 iZX9W\Wy?2 1 fWtfl 
W\*>iSy?2 3 &mct&t:#>W? 5 4 2 ^^I5L 
TVS. H2fcJ:V : 03{;*f i oC, ^<07V5 4 2 
(4, »N7^>/2 3Sr^N7^>^2 lrtlCJDEW 
LfcRfc. HaP2 2^*teSgffi-f*-*i6fc*-3T^ 
4. fcfc. 775 4 2(4, i«kP2 236»4>S8flIL=flrV* 

ttk-rl.^k^>^T••^) , ). i<o*^fcj4*3*^^2 
o^/j^*«rfg(c=5rs. rta5A7^y^2 3S 

JWkP2 2fcTi«atfM-6fc*««J«i:LTtt, 77 
542120k #gCP2 2^*^HLii*)h.l.^k^ 

[00 16] Z. <Tffi3*-7'?2 0\iZ i. KM. H3(C^-T 
J:^ WN7v'y7 J 2 H*](C|*]g|5^7v : >'^2 3$: 
JlWlW-S - k T«fl!tCifl*iT 4 i k *>'T'# , 

<tm&mxtM>^ i Jyy2 3 mzwrnitz-my 

k^'T'#l>. JffeP2 2*^|*]^N7> ? >^2 3 
imtZ-tmX. 7j.)V-)V3 5*&mzJ8L*)\XitZ 

ttfx*. tfri>. mtnuz7^~)i3 5comm 
t>^T*j>s. wmmfry-n<r>7 3.)v-)V3 5. 35 
30 i^^7^2omznsmt^zit. muztfctx? 

IZ. t\W\*7i;y72 IftX'foW^ i?y ?23W,Z7 
*)V-)13 5. 3 5 5r«XiWL. foU>^ : Jy72 3Srff 
feP2 2*^^g|5A7> ; y7'2 1 F*J£J?ALTJR$frt" 
I). 3ilP3 4(i07x;P-^lR*«lS3 9tJRi|lW-47 
x)V-)V3 5*>t5l#aj$#T/^7r^A*2 6(4, ^hSP 
A7^>7'2 l^T'7x^-;P3 5, 3 5|n|±^#£ 
. 7 'J -y h 2 9 ^jlii^-tirS i k T'J'hgB 

^3^7 7 2 0(4. 3t7r>f/N*2 65tffltia^±Ta : 
40 AW7xyP-;l/3 5S:fSfi!(=JlXtt-r4^k* i T'#. ft* 
COM P O 3 *7 7^(Cjt^Tffl^±T#^14^"|6]±-r 

3fe7r-fAP3 7ffl|W7x^-;HlKW«3 8tClR|ft 
L^7x;u-;W3 5* i 4>5l#ai§<i^7r>fA*2 6 

(4, #7 r -f vn*p 3 7 &£vwikn 2 2 izwrnth . n 

ttP2 2(4. 3t7r-f A'J$aPk UTtflMB-fS. =5: 
fc, 3^;P77'J 77*3 3(4. fA^T^^ 6 (Iff 

iitTfc#. rtgSA^^ 7*2 3mw^vy?2i 

izWX-fh vmx-7 x ;L—yu 3 5 k k tfc-flsWfc^MB 
A7^2 1|*J(CJR»WS. ft3*??2 0com*iL 
50 Tf^(c(4, 3tJRea^^A*-^T'7. U -y h 2 9 ^ffl^L 
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X . toW&i&X mskfh £ fc U \ 
[0017] Bl2fcJ:t^3£^tt*£;C#JB"m, 

tz-tt<7)7 x.)V-)V 3 5,35 |Bk^* £;btf7J t LT 
ftffi-f 4?tt?. M7x/l/-;P3 9& 
«S*l.4*7r>fA2 6, 2 6ia{CSWO^a^Sr5| 
4. =flr*5, f*»¥K3 30)f«* 
7J(4. ASKa? 3 <0*ffeP 2 2 *kW);f»>' 
^h7/#S3 1 £4 DSf&JSit. -*<07x;W-/HR 
tt» 3 8 ClDSM t It 7 x 3 5 #18 7 x ;HKtt 10 
*3 8 fcl&tfiMSM 1 fcffff S*i4 CI k T. 7i/P- 

X h «y /*^»3 1 (4, I*I$a^»7*2 3 fcOfl^WW 
l^$^V^ffi l 9rt^N'>v > >^'2 30t¥^P2 2*W5^ 
OJiW&RMU ^^/2 3fcffffltJ<t§W) 

[00 18] 363*^^2 0i*itJKWL/S7x;l— ;l^3 

¥»3 i**oais-frsj:afc:LT. tm>wyy 
axom-r (H3*^ep^b#) . ^n. iw/^^ 

^2 3 #7> b y^#g3 1 £St 9$;i4 t WMKC, tf» 

¥S3 3<r>m-nxnw^ i Jy^23ifimn22^ 

2 3*«gt5l#aj-Tii:* J -C#S. 8iIP3 4I!l?>7 
x;W-;HR^«3 9*^K0ajUc7x;P-;l^3 5{4, 

TJj >y h2 9£tfbTft7y>rA'2 6iftgpA>7^>7" 

2 1 <*> wax 0 as-f -r t s Efe t & 5 cox-, <r 

fUck 1 ). «J§§£jIT'0&^W$\ J3iJtf>3fc3*77^ 30 
[0019] ZOftzi*? 7 2 0(4. ft «0frffil<7)7 

mzummti z t m & . t^fc*> . sin 3 4 

WV7 x;P-;HR*!Hl3 90^t7x;l^-;U3 5 SriRtt 
LfcrtSUN^ yy^2 3£*f-gSA^v>7*2 1 tClR^frT 
4t. f£7x^-;U3 5WgfS3 3tf>ft§Mj"Crt» 
>\*7 : J>?2 3^zmi!,Lt:mmm.A 3KffLftt^ 

*iTS{aattft»$*i4. ^ois. ft^S3 3o#^ 
aw^4 3*»4>rt»/N'>s;y^2 3 tdstsfi* 40 

3 fcfrtWjfc 4 ->T7 h -y A'# 

m i icif im^tix ftw^isyrwmm 1 a 

#3*77 2 0 fcrJHtoWiiii 4>*iT t>H?IS7 xA—^3 

3fc3*??2 0lWWM^vy^2 1, 2 3k*)« 

A'P 3 7 fflj<0 7 x /l/-/HK$ft?« 38(C7i 3 5 £ 
JRttLfcl*I»A>7S'*y7*2 3§:^gBA»7y : y^2 1 £JR 
Ifrt4i:. 7x/U-;PJRttai3 8i***7xyk-^3 5 50 
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co#tt$:S$iJL-C. 7x/W-/P3 5HcJgCJrafrf4£ 
i:#?&4. Z<m. 3KiP3 4ffll<O7xA'-;H0aA« 
39£. 7x71—^3 5 kP^O^tft^UcT** - 

mX%t(DX\ ji3lP3 4ffllc07x;^-;kJR^l3 9i0 
*(37x/l/-;P3 5 £JDaftLfc*£fcra^^09»4> 
ill). 

[002 0] HWBfca*?* 2 0(4. 

It. »Nr7v>^23t. <M33^)3M: 

i^t7i 3 5. 3 5 OS # £fc-tf#8tt!B£*i 

#7 -M a' 2 6 (5l±OS^^«##c7)^^^©fIt 

14. 7x;P-^3 5«f^O#*tt^|6]±1-4, * 
?t. >\Wtm%X'h *) . 2 8 H±* S« 

8-fr4i:^O^N'7^y^2 1 ^^ffitPf^*E<fg 

5K7 r >r a- 2 6 ®±M$m>mmj)wg<7)ftM&z fi± 

1 4 i k 4 . C ^P 2 2 ^^Bi'hffll. 
*7r>f Ai«iP2 7^Srtf!lk LTWW^'y^ 

2 1 mmizmm-rz . 

[002 1 ] 5rfc. *MH'V7S/>7'2 IWSa^^ 

iT23<nm&&. *9m<mmzm&$ixht><r)X'te 

[0022] 

3^77t4ii(f. SM^^^i, 3t7r^ 
A'*^* ^4ytt«g8Rr8t|{cjRarf4 7 x^-;l/Srrtli(c 
J^tl5E^A^^V7*(;Jf^W:iRiW§<x4 b U 

Tj^tmntzmtitxftw^isyfizmnLfzmM 
y7"f*io7 ^-jui mia^7 r >f A-jf jip tttifirti, 

( 1 ) mtbX'mizBfctizttfX'Z. maxsm 
iz®mmmizttfx'$, ta. % 

M*p D p^7t3^77(cit^-C||^^ 
g.Zfol&kZbtfX'Zh. 

( 2 ) ^A^i^^cttLTrtSSAr^yT^aiLA 

t 3&<t# . 7 x;l/-yK;i ->TiS«Sfifc* 7 r >f a'R 



(6) 



(4) ushmm^K. m&tfm&x'hhnx'. m. 
izm ij-c$> o . ffia* Htt h z t #-c# s . 
[0023] m#*2Ktto#3*?*fc.i:*iar. *m» 

*»4>gi £ &Ztitz3t7 r A W&mmZA 'J -y 1- £K 10 
ffilPfctjKIStfTliilPU »M)-;y^^ 

J.X'J-yh £M$£-frl> i Tft7 r >f AJf JIP fcfll 
(6) ft3*??fa^7x^-;l^K9ftU 
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[H2] HKWta^^^^tTBnBH-eftS. 

[ h 3 ] m\<ry}&*?* z^tmmx'h o . 

[04] f£*W^3*?*£**H?*->T, MT 
[05] f&*0*^3*?*£^H?*-jT, MP 
[06] 05^MPO3*??cojEBrH0-C'*l.. 

[^<0^BJ] 

flpv^lTOMttt. 2 2-#tlcP, *7T-f^ji 

P. 2 3- •f*]gpv7v : >'?\ 24- — SSL 2 5-flffli 
26-#7r>fA. 2 7-3K7r-f AJfiiP, 28 

-was, 29 -xy>xh, 3o-mm. 3i~xh? 
(mm) % 33-mm (mixrv> 

V) . 34-aiiP, 3 5-7i/P-;KMT?B3C3* 



[013 




[06] 




(8) ftfPFlO-l 60968 

mmm mt mm 



